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DETAILED ACTION 
Response to Arguments 
Applicant's arguments with respect to claims 1*24 have been considered but 
are moot in view of the new ground(s) of rejection. 

Drawings 

The corrections to the drawings dated 7 November 2006 are objected to by the 
Examiner. Figures la and lb from the amendment above, as well as figures 2*8, 
are informal because they all include hand drawn numerals and legends. 

Additionally, the drawings are objected to under 37 CFR 1.83(a). The 
drawings must show every feature of the invention specified in the claims. 
Therefore, the limitation "wherein said measuring laser beam and at least one 
additional measuring laser beam are substantially parallel and incident on said 
measuring mirror" found in claims 17-19 must be shown or the feature(s) canceled 
from the claim(s). Note that the measuring mirror is defined in claim 8. No new 
matter should be entered. 

Replacement Drawing Sheets 

Drawing changes must be made by presenting replacement sheets which 
incorporate the desired changes and which comply with 37 CFR 1.84. An 
explanation of the changes made must be presented either in the drawing 
amendments section, or remarks, section of the amendment paper. Each drawing 
sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). 
A replacement sheet must include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or 
figure number of the amended drawing(s) must not be labeled as "amended." If the 
changes to the drawing figure(s) are not accepted by the examiner, applicant will be 
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notified of any required corrective action in the next Office action. No further 
drawing submission will be required, unless applicant is notified. 

Identifying indicia, if provided, should include the title of the invention, 
inventor's name, and application number, or docket number (if any) if an 
application number has not been assigned to the application. If this information is 
provided, it must be placed on the front of each sheet and within the top margin. 

Annotated Drawing Sheets 

A marked-up copy of any amended drawing figure, including annotations 
indicating the changes made, may be submitted or required by the examiner. The 
annotated drawing sheet(s) must be clearly labeled as "Annotated Sheet" and must 
be presented in the amendment or remarks section that explains the change(s) to 
the drawings. 

Timing of Corrections 

Applicant is required to submit acceptable corrected drawings within the 
time period set in the Office action. See 37 CFR 1.85(a). Failure to take corrective 
action within the set period will result in ABANDONMENT of the application. 

If corrected drawings are required in a Notice of Allowability (PTOL-37), the 
new drawings MUST be filed within the THREE MONTH shortened statutory 
period set for reply in the "Notice of Allowability." Extensions of time may NOT be 
obtained under the provisions of 37 CFR 1.136 for filing the corrected drawings 
after the mailing of a Notice of Allowability. 

Claim Rejections - 35 USC § 112, first paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. § 112: 

The specification shall contain a written description of the invention, and of 
the manner and process of making and using it, in such full, clear, concise, and 
exact terms as to enable any person skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and use the same and shall set forth the 
best mode contemplated by the inventor of carrying out his invention. 

Claims 18 and 19 are rejected under 35 U.S.C. § 112, first paragraph, as 

failing to comply with the written description requirement. The claim(s) contains 
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subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time 
the application was filed, had possession of the claimed invention. 

Claim 18 requires a relatively fixed additional measuring mirror having a 
line normal thereto which makes a non-zero acute angle with the Z-axis, and that 
the additional measuring beam is incident on the additional measuring mirror in a 
direction substantially parallel to the line normal to the addition measuring mirror. 
This feature appears to be taught in figure 6(60,62) and figure 8(80,82). However, 
claim 17, from which claim 18 depends, requires that both measuring beams be 
parallel. Beams 61 and 63, in figure 6, and beams 81 and 83, figure 8, are not 
parallel. Claim 19 additionally requires that the different measuring mirrors be on 
opposite sides. The configurations do not appear to be described in the specification. 
Instead, claim 17 and claims 18 and 19 appear to be drawn to different 
embodiments. 

Claim Rejections - 35 USC § 101 
35 U.S.C. § 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, 
manufacture, or composition of matter, or any new and useful improvement thereof, 
may obtain a patent therefor, subject to the conditions and requirements of this 
title. 

Claims 1-7, and 21*24 are rejected under 35 U.S.C. § 101 because the claimed 
invention is directed to non-statutory subject matter. 
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The claims are directed to a judicial exception; as such, pursuant to the 
Interim Guidelines on Patent Eligible Subject Matter (MPEP 2106), the claims 
must have either physical transformation and/or a useful, concrete and tangible 
result. The claims fail to include transformation from one physical state to another. 
Although, the claims appear useful and concrete, there does not appear to be a 
tangible result claimed. Merely analyzing, calculating, determining, selecting, etc. 
would not appear to be sufficient to constitute a tangible result, since the outcome of 
the analyzing, calculating, determining, selecting, etc. step has not been used in a 
disclosed practical application nor made available in such a manner that its 
usefulness in a disclosed practical application can be realized. As such, the subject 
matter of the claims is considered an abstract idea and is not patent eligible. 

Claims 1, 7, and 21 include the limitations of "determining and processing" 
which does not provide a physical transformation and/or a useful, concrete and 
tangible result. While this step appears useful and concrete the analyzed, 
calculated, determined, selected, etc result is abstract because nothing is done with 
the result(saved, displayed, or used). Claims 2-6, and 22 are dependent on claims 1 
or 21 and therefor are also included in the rejection. 

Claim 23 include the limitation of determining the Z-displacement of said 
object which does not provide a physical transformation and/or a useful, concrete 
and tangible result. While this step appears useful and concrete the analyzed, 
calculated, determined, selected, etc result is abstract because nothing is done with 
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the result(saved, displayed, or used). Claim 24 is dependent on claim 23 and 

therefor is also included in the rejection. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. § 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or 
a foreign country or in public use or on sale in this country, more than one year 
prior to the date of application for patent in the United States. 

Claims 1, 2, and 6 are rejected under 35 U.S.C. § 102(b) as being clearly 

anticipated by Peggs et al(CIRP-1999). 




Figure 1 : Schematic view of the SCMM (one axis shown) figure 2: Optical scheme of the interferometers 



With regard to claim 1, Peggs et al teach a method of determining the 
displacement of an object in an apparatus along the z-direction(Fig. l): 

providing a reference laser beam(Fig. 2, fl); 

providing a measuring laser beam that is directed substantially 
perpendicularly incident on a measuring mirror with a fixed position relative to said 
object such that a reference line normal to the measuring mirror makes a non-zero 
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acute angle with said z-direction, said measuring laser beam being substantially 
retro-reflected and at least partly overlapping said reference beam to provide an 
interference signal(Fig's 1,2; the reflector cube mirror); 

determining a change in said interference signaKsection 2.4); and 
processing said change in order to determine the displacement of said object 
along the z-direction(section 2.4). 

The recitation that "said object being illuminated by a beam of radiation 
having an optical axis extending along the z-direction" has not been given 
patentable weight because it has been held that . a preamble is denied the effect of a 
limitation where the claim is drawn to a structure and the portion of the claim 
following the preamble is a self-contained description of the structure not depending 
for completeness upon the introductory clause. Kropa v. Robie, 88 USPQ 478 (CCPA 
1951). 

With regard to claim 2, Peggs et al teach a method of determining the 
displacement of an object in an apparatus along the z-direction(Fig. l) comprising: 
providing an interferometer system comprising(Fig , s 1,2): 

a laser beam generator system configured to generate at least one 
reference laser beam and at least one measuring laser beam(Fig. 2; fl,£2); 

at least one mirror, wherein said at least one mirror includes a 
measuring mirror with a fixed position relative to said object and having a 
mirror surface in which a reference line normal to the mirror surface makes a 
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non-zero acute angle with said z-direction(Fig's 1,2; the reflector cube 
mirror); 

an interference signal processing system configured to receive an interference 
signal produced by said reference laser beam and said measuring laser beam, and to 
determine said displacement based on a change in said interference signal(section 
2.4); 

providing said reference laser beam and said measuring laser beam such that 
said measuring laser beam is directed towards said measuring mirror in a direction 
substantially perpendicular to said mirror surface and said measuring laser beam is 
substantially retro-reflected by said measuring mirror to at least partly overlap said 
reference beam to generate said interference signal(Fig.2; the linear output beam); 

determining a change in said interference signal(section 2.4); and 

processing said change in order to determine the displacement of said object 
along the z-direction(section 2.4). 

The recitation that "said object having a surface which extends substantially 
in a plane perpendicular to said z-direction and which is illuminated by a beam of 
radiation having an optical axis extending along the z-direction" has not been given 
patentable weight because it has been held that a preamble is denied the effect of a 
limitation where the claim is drawn to a structure and the portion of the claim 
following the preamble is a self-contained description of the structure not depending 
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for completeness upon the introductory clause. Kropa v. Robie, 88 USPQ 478 (CCPA 
1951). 

As to claim 6/2, wherein at least one additional displacement is determined 
and said interference signal processing system uses said additional displacement to 
determining the displacement of said object in the z- direction (section 2.1). 

Claim 7 is rejected under 35 U.S.C. § 102(b) as being clearly anticipated by 
Ukaji(6,285,457). 

2 




With regard to claim 7, Ukaji teaches a method of determining the 
displacement of an object in an apparatus along the z-direction, said object having a 
surface which extends substantially in a plane perpendicular to said z-direction and 
which is illuminated by a beam of radiation having an optical axis extending along 
the z-direction, said method comprisingCFig's 2,3): 

providing an interferometer system(column 5, lines 43*62), comprising: 
a laser beam generator system arranged and constructed for 

generating at least one reference laser beam and at least one measuring laser 

beam(column 6, lines 45-57); 
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a set of at least two mirrors comprising at least one mirror which is a 
measuring mirror fixedly connected to said object and having a mirror 
surface in which a reference line normal to the mirror surface makes a non- 
zero acute angle with said z-direction(Fig. 3, 31b), and 

at least one separate mirror having a fixed position with respect to said 
apparatus(Fig. 3, 35); 

an interference signal processing system, arranged and constructed for 
receiving an interference signal produced by said reference beam and said 
measuring beam and for determining a displacement on the basis of a change 
in said interference signal(Fig. 2, 30); 

providing a reference laser beam and a measuring laser beam, wherein said 
measuring laser beam is directed towards said measuring mirror such that said 
measuring laser beam is reflected by said measuring mirror towards said separate 
mirror in a direction substantially perpendicular to said separate mirror and at 
least partly overlaps said reference to provide an interference signal(column 6, lines 
45-57); 

determining a change in said interference signaKcolumn 6, line 58- column 7, 
line 4); and 

processing said change in said interference signal in order to determine said 
displacement in the z-direction(column 6, line 58- column 7, line 4). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. § 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the differences 
between the subject matter sought to be patented and the prior art are such that 
the subject matter as a whole would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to which said subject matter 
pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

Claims 1-6, 8-15, 21, and 23 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Ukaji(6,285,457) in view of Peggs et al(CIRP-1999). 




FIG. 6 



With regard to claim 1, Ukaji teaches a method of determining the 
displacement of an object in an apparatus along the z-direction, said object being 
illuminated by a beam of radiation having an optical axis extending along the z* 
direction, said method comprising(Fig's 2,3): 

providing a reference laser beam(column 6, lines 45-57); 
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providing a measuring laser beam that is incident on a measuring mirror 
with a fixed position relative to said object such that a reference line normal to the 
measuring mirror makes a non-zero acute angle with said z-direction, said 
measuring laser beam being substantially retro-reflected and at least partly 
overlapping said reference beam to provide an interference signaKcolumn 6, lines 
45-57); 

determining a change in said interference signaKcolumn 6, line 58- column 7, 
line 4); and 

processing said change in order to determine the displacement of said object 
along the z-direction (column 6, line 58- column 7, line 4). 

Ukaji uses a combination of mirrors 31b and 35 in the measurement path, 
and fails to teach wherein the measurement beam is directed substantially 
perpendicularly onto mirror 31b. 

With regard to claim 2, Ukaji teaches a method of determining the 
displacement of an object in an apparatus along the z-direction, said object having a 
surface which extends substantially in a plane perpendicular to said z-direction and 
which is illuminated by a beam of radiation having an optical axis extending along 
the z-direction, said method comprising(Fig. 2): 

providing an interferometer system comprising(Fig. 2; 33d): 
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a laser beam generator system configured to generate at least one 
reference laser beam and at least one measuring laser beam(column 6, lines 
45-57); 

at least one mirror, wherein said at least one mirror includes a 
measuring mirror with a fixed position relative to said object and having a 
mirror surface in which a reference line normal to the mirror surface makes a 
non-zero acute angle with said z*direction(Fig. 3, 31b); 

an interference signal processing system configured to receive an interference 
signal produced by said reference laser beam and said measuring laser beam, and to 
determine said displacement based on a change in said interference signal(Fig. 2, 
30); 

providing said reference laser beam and said measuring laser beam such that 
said measuring laser beam is directed towards said measuring mirror to said mirror 
surface and said measuring laser beam is reflected by said measuring mirror to at 
least partly overlap said reference beam to generate said interference signal(column 
6, lines 45-57); 

determining a change in said interference signaKcolumn 6, line 58- column 7, 
line 4); and 

processing said change in order to determine the displacement of said object 
along the z direction(column 6, line 58- column 7, line 4). 
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Ukaji uses a combination of mirrors 31b and 35 in the measurement path, 
and fails to teach wherein the measurement beam is directed substantially 
perpendicularly onto mirror 31b. 

As to claim 3/2, wherein said measuring mirror is arranged such that said 
normal to said measuring mirror contains an angle a with respect to the z-direction, 
wherein a is between approximately 60° and about 87°(Fig. 3; column 7, lines 5-8). 
The angle 29 is defined as the angle between the incident beam and the line normal 
to the mirror 35 which has a range of: O°<20<9O°. Because the angle of incidence is 
equal to the angle of reflection, the angle between the incident beam and the line 
normal to the mirror 31b is 9. Basic geometry defines the angle between the Z-axis 
and the line normal to the mirror 31b as 9O°-0 which is applicant's angle a. 

Therefor, as 20 approaches 0° angle a will approach 90°. This will include the range 

j 

of 60° to 87°. 

As to claim 4/2, wherein said measuring mirror is arranged such that said 
normal to said measuring mirror contains an angle a with respect to the z-direction, 
wherein a is between approximately 75° and 85°(Fig. 3J column 7, lines 5-8). See the 
rejection of claim 3. 

As to claim 5/2, Ukaji fails to teach wherein said measuring laser beam is 
directed such that a distance between a point where said optical axis of the beam of 
radiation intersects said surface of said object and a line coincident with an optical 
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axis of a part of said measuring laser beam that is incident on said measuring 
mirror is less than 6 mm. 

As to claim 6/2, wherein at least one additional displacement is determined 
and said interference signal processing system uses said additional displacement to 
determining the displacement of said object in the z~direction(column 6, line 58- 
column 7, line 4). 

With regard to claim 8, Ukaji teaches a lithographic apparatus (Fig. 6), 
comprising: 

a projection system configured to provide a beam of radiation for illuminating 
an object(Fig. 6, 1-3), said beam of radiation having an optical axis in a z-direction; 

a movable holder configured to hold said object(Fig. 3, 21); and 

an interferometer system configured to determine a displacement of said 
object along a z-direction(Fig. 3, 33d), said interferometer system comprising: 
a laser beam generator system configured to generate at least one 

reference laser beam and at least one measuring laser beam(column 6, lines 

45-57); 

at least one mirror, wherein said at least one mirror includes a 
measuring mirror with a fixed position relative to said object and having a 
mirror surface in which a reference line normal to the mirror surface makes a 
non-zero acute angle with said z-direction(Fig. 3, 31b); and 
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an interference signal processing system configured to receive an 
interference pattern based on said reference laser beam and said measuring 
laser beam and to determine said displacement based on a change in said 
interference signal (Fig. 3, 30). 

Ukaji uses a combination of mirrors 31b and 35 in the measurement path, 
and fails to teach wherein the measurement beam is directed substantially 
perpendicularly onto mirror 31b. 

As to claim 9/8, further comprising a holder mover system configured to move 
said holder, wherein said holder mover system is operative ly connected to said 
interferometer system(column 10, lines 13-16). 

As to claim 10/9, wherein said holder mover system is at least controlled by 
said interferometer system when moving said holder along the z-direction(column 
10, lines 13-36). 

As to claim 11/8, wherein said measuring mirror is arranged such that a 
normal to said measuring mirror contains an angle a with respect to the z-direction, 
wherein a is between approximately 60° and about 87°(Fig. 3; column 7, lines 5-8). 
See the rejection of claim 3. 

As to claim 12/11, wherein said measuring mirror is arranged such that a 
normal to said measuring mirror contains an angle a with respect to the z-direction, 
wherein a is between approximately 75° and 85°(Fig. 3; column 7, lines 5-8). See the 
rejection of claim 3. 
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As to claim 13/8, Ukaji fails to teach wherein said measuring laser beam has 
a direction such that a distance between a point where the optical axis of said beam 
of radiation intersects said surface of said object and a line coincident with an 
optical axis of a part of said measuring laser beam that is incident on said 
measuring mirror is less than 6 mm. 

As to claim 14/8, further comprising an additional displacement measuring 
system configured to determine at least one additional displacement in at least one 
additional direction, wherein said interference signal processing system has been 
arranged and constructed to use said additional displacement in determining the 
displacement of said object in the z-direction(Fig. 2, 33a5 column 6, line 58- column 
7, line 4). 

As to claim 15/8, wherein said interferometer system is configured to 
determine at least one additional displacement, wherein said interference signal 
processing system is constructed and arranged to convert a combination of said 
interference signal and said at least one additional displacement into a value for the 
z displacement(Fig. 2, 33ai column 6, line 58- column 7, line 4). 

With regard to claim 21, Ukaji teaches a device manufacturing method(Fig's 
2,3,6), comprising: 

providing an object in a movable holder(column 5, lines 1-20); 

illuminating said object with a beam of radiation having an optical axis in the 
z direction(column 8, lines 39-43); 
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moving said object during at least part of the illuminating(column 10, lines 
10-16); and 

determining a displacement of said object along the z-direction(column 6, line 
58- column 7, line 4) by: 

providing a reference laser beam(column 6, lines 45-57); 

providing a measuring laser beam that is incident on a measuring 
mirror with a fixed position relative to said object such that a reference line 
normal to the measuring mirror makes a non-zero acute angle with said z- 
direction, said measuring laser beam being reflected and at least partly 
overlapping said reference beam to provide an interference signaKcolumn 6, 
lines 45-57); 

determining a change in said interference signaKcolumn 6, line 58- 
column 7, line 4); and . 

processing said change in order to determine the displacement of said 
object along the z-direction(column 6, line 58- column 7, line 4). 
Ukaji uses a combination of mirrors 31b and 35 in the measurement path, 
and fails to teach wherein the measurement beam is directed substantially 
perpendicularly onto mirror 31b. 

With regard to claim 23, Ukaji teaches a device manufacturing method(Fig's 
2,3,6), comprising 
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providing a projection system configured to provide a beam of radiation for 
illuminating an object, said beam of radiation having an optical axis in a z- 
direction (column 8, lines 39-43); 

providing a movable holder configured to hold said object(column 5, lines 1- 

20); 

providing an interferometer system configured to determine a displacement 
of said object along a z-direction, said interferometer system comprising(column 6, 
lines 45-57): 

a laser beam generator system configured to generate at least one 
reference laser beam and at least one measuring laser beam(column 6, lines 
45-57); 

at least one mirror, wherein said at least one mirror includes a 
measuring mirror with a fixed position relative to said object and having a 
mirror surface in which a reference line normal to the mirror surface makes a 
non-zero acute angle with said z-direction(column 6, lines 45-57); and 

an interference signal processing system configured to receive an 
interference pattern based on said reference laser beam and said measuring 
laser beam and to determine said displacement based on a change in said 
interference signaKcolumn 6, line 58- column 7, line 4); 
securing an object in said holder(column 9, lines 13-15); 
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illuminating said object with said beam of radiation(column 10, lines 10-24); 

and 

moving said object during at least part of said illuminating(column 10, lines 

10-16); 

wherein the z-displacement of said object is determined based on said 
interferometer system and said interference signal processing system of said 
lithographic apparatus(column 6, line 58- column 7, line 4). 

Ukaji uses a combination of mirrors 31b and 35 in the measurement path, 
and fails to teach wherein the measurement beam is directed substantially 
perpendicularly onto mirror 31b. 

Peggs et al teach mounting a measurement mirror on an object to measure 
displacement along the Z-axis, a line normal to the measurement mirror having a 
non-zero acute with the Z-axis; and perpendicularly directing the measurement 
beam from an interferometer on the measurement mirror, see figure 1. 

With regard to claims 1, 2, 8, 21, and 23; it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify Ukaji by 
replacing the Z-axis measurement interferometer 33d and mirror 35 with an 
interferometer in which the measurement beam is incident perpendicularly on the 
mirror 35. 

The motivation for this modification is shown in Peggs et al, figure 1. With 
this configuration the number of parts in the system is reduced, mirror 35 is 
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eliminated. Claims 3, 4, 6, 9*12, 14, and 15 are dependent from claims 1, 2, or 8 and 
therefor are also included in the rejection. 

With regard to claims 5 and 13; because the incident measurement beam is 
now perpendicular to mirror 31b, and the angle 0 of mirror has an angle of 45° < G 
<90°(column 10, lines 24-30), the point of intersection between the optical axis of the 
measuring laser beam and the optical axis of the beam of radiation will vary along 
the optical axis of the beam of radiation. Thus, the value of 6 and the range 
between the intersection point and the wafer surface are variable. It has been held 
that where the general conditions of a claim are disclosed in the prior art both the 
discovering an optimum value of a result effective variabledn re Boesch, 617 F.2d 
272, 205 USPQ 215 (CCPA 1980)) and discovering the optimum or workable range 
{In re Aller, 105 USPQ 233) involves only routine skill in the art. Therefor, it would 
have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Ukaji/Peggs such that the optical axis of the measuring laser beam 
intersects the optical axis of the beam of radiation at a point less than 6mm from 
the point where the optical axis of the beam of radiation is incident on the surface of 
the object. 

The motivation for this modification is found in Ukaji in that the angle 9 has 
a range of 45° < 9 <90°. Basic geometry thus defines the points of intersection 
between optical axis of the measuring laser beam, the optical axis of the beam of 
radiation, and the wafer surface. 
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Claims 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ukaji(6,285,457) in view of Peggs et al(CIRP-1999) as applied to claims 1-6, 8- 
15, 21, and 23 above, and further in view of Van Den Brink(5,801,832). 




FI6.5 

As to claim 16/8, Ukaji teaches that "the laser interferometers described have 
a well-known structure"(column 6, lines 12-18), but fails to teach wherein said laser 
beam generator system is capable of providing at least one additional measuring 
laser beam and at least one additional reference laser beam for determining at least 
one additional displacement of said holder. 

As to claim 17/16, Ukaji fails to teach wherein said measuring laser beam 
and at least one additional measuring laser beam are substantially parallel and 
incident on said measuring mirror. 

Van Den Bring teaches that all the interferometers in a lithographic 
projection system can share a common source(Fig. 5, 70). 

With regard to claim 16, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to modify Ukaji by providing a single 
laser source for interferometers 33a*33d, 34a, and 34b. 
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The motivation for this modification, as taught by Van Den Brink, is a 
reduction in the number of laser sources for each interferometer. 

With regard to claim 17, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to modify Ulaji with the specific laser 
interferometer of Peggs et al. The laser interferometer of figure 2 in Peggs et al is a 
known heterodyne interferometer from Zygo. It provides a first measuring beam f2 
which measures linear displacement when interfered with reference beam fl. A 
second parallel measurement beam, now fl, is incident on the measurement mirror 
and a measurement of angular displacement is obtained when beams fl and f2 are 
again interfered. 

Claims 22 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ukaji(6,285,457) in view of Peggs et al(CIRP-1999) as applied to claims 1-6, 8- 
15, 21, and 23 above, and further in view of Yamasaki et al(6, 122,036). 

FIG. 5 
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As to claims 22/21 and 24/23, Ukaji fails to teach wherein, during at least a 
part of the illuminating of said object, the optical axis of said beam of radiation is 
outside said object in said holder. 

Yamasaki et al teach an alignment mark(Fig. 5, FM) located on the stage and 
separate from the wafer is used to determine Abbe error for the interferometer 
system when the optical axis of said beam of radiation is at the image position of 
the alignment mark(column 15, line 58- column 16, line 19). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Ukaji with an additional alignment mark directly on 
the stage and not on the wafer. 

The motivation for this modification is found in Yamasaki et al which teaches 
this arrangement to measure the Abbe error. 

Relevant Prior Art 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Castenmiller et al(6,875,992), see figure 3; Van Doren et 
al(6,876,453), see figures 2A and 4 ; and Schluchter(7, 158,236), see figures 2- 7 A. 

Allowable Subject Matter 

Claim 20 is allowed in view of the prior art of record. 

The prior art of record fails to teach the limitation of "the measuring laser 
beam has a direction of incidence on the measuring mirror outside a plane in which 
the z-direction and said normal to said mirror surface lie, there being provided a 
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separate mirror constructed and arranged for substantially retro-reflecting said 
measuring laser beam" in combination with the remaining limitations of claim 20. 

The allowable status of claims 18 and 19 cannot be determined at this time, 
see the rejection of claims 18 and 19 under 35 U.S.C. § 112, first paragraph, above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Samuel A. Turner whose phone number is 571- 
272-2432. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Gregory J. Toatley, Jr., can be reached on 571-272-2800 ext. 
77. 

The fax phone number for the organization where this application or 
proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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